The demand for underground space such as deep basement car-park, road and railway tunnels has increased substantially in highly urbanized areas due to scarcity of the land. A major concern in these developments is the The parameters in these expressions were found to depend on plasticity index. The influence of layered soil in soilstructure interaction was also estimated. The method offers a practical method that does not require complex calculations.
A general overview of the Kuala Lumpur and Ipoh geological settings is given by Tan [2] where the engineering geologic problems in these two cities were discussed. Several studies in the past have been conducted to examine the soil parameters like stiffness. Tests for the stiffness of soil at very small strain were conducted in a hydraulic tri-axial cell fitted with bender elements and with local axial gauges for characterizing the non-linear stress-strain behavior of soil for monotonic loading required for analyses of the dynamic and small strain cyclic loading of soils was studied by Viggiani and Atkinson [3] . Simple expressions were obtained which described the variation of strain in terms of the current stress and over consolidation ratio.
The parameters in these expressions were found to depend on plasticity index. The influence of layered soil in soilstructure interaction was also estimated. The method offers a practical method that does not require complex calculations.
Another simple and practical method for estimating the horizontal dynamic stiffness of a rigid foundation on the surface of multi-layered soil was proposed by Nakamura [4] . In this method, waves propagating in the soil are traced using the conception of the cone model, and the impulse response function can be calculated directly and easily in the time domain with a good degree of accuracy.
Lipin´ ski and Wdowska [5] predicted the soil stiffness with a focus on Quaternary heavy over-consolidated stiff sandy clay. Series of tri-axial tests on reconstituted and natural material were carried out which provided data for setting up formula for calculation of Young's modulus in a wide range of strain 10-2/1.0%. A series of tri-axial tests was also conducted by Powrie et al. [6] on samples of speswhite kaolin, to investigate the stress-strain relations appropriate to diaphragm walls in clay. The results of the tests highlight the influence of the recent stress history on the behavior of the soil. In particular, the recent stress history imposed during wall installation was found to have significant effect on the stiffness of the soil during the subsequent excavation stage. Although the pre-excavation stress state of the soil may be closer to the passive than the active condition, the reversal in the direction of the stress path at the start of the excavation stage means that the response of the soil behind the wall will probably be very stiff. Shafiee et al. [7] conducted an experimental study investigating the prefailure The movements of the diaphragm wall, the ground and the adjacent buildings were monitored during excavation using standard monitoring devices. Fig. 1 shows the excavation site along with the instruments for monitoring locations.
Eight inclinometer casings (I-1 to I-8) were installed inside 800 mm thick diaphragm wall to monitor the lateral displacements of diaphragm wall. All the inclinometer casings were installed to a depth of 3 mbelow diaphragm wall toe level, so that the toe movement of the diaphragm wall can be measured. 
